Abstract. This paper offers a method about how to judge countries' sustainability based on principal component analysis (PCA). Considering the present situation that there only exists unilateral methods that judge the sustainability of a country according to one indicator, I put forward the method of quantitative and comprehensive analysis. Collect the necessary data and build the index set which is composed of life expectancy at birth, food production index, improved water source, unemployment(of total labor), GDP per capita, poverty headcount ratio, electric power consumption(kwh per capita), CO2 emissions (metric tons per capita) and forest area (% of land area). The indicator that belongs to the index set is chosen according to whether it can reflect the sustainability of a country. And the indicators I choose cover four aspects: economy, environment, resource and society, which can approximately represent the sustainability of a country. Then use PCA to get principal components that can represent the chosen nine indexes. And we can get the principal component scores of the selected eight countries' sustainability by programming, after comparing which we can get their rankings. I use PCA to construct an evaluation system of countries' sustainability. The model in the paper also helps us to compare the sustainability of different countries, which will help the less sustainable ones find the gap and improve their sustainability.
Introduction
In general terms [1] , Sustainability science is the study of the dynamic relationship between humans and the environment, particularly focusing on the vulnerability, robustness, resilience, and stability of the coupled human-environment system. It is a transdisciplinary science that integrates natural sciences with humanities and social sciences.
Though there exists some methods to analyze sustainability such as ESI, EF EMSI, SEI [2] , the evaluation aspect is single. For example, the evaluation to a countries' environment or the evaluation to a countries' economy and so on. This inevitably splits the complex internal relations among the various elements of the system. Many organizations at home and abroad do research on sustainability assessment methods, but most of them are specific case study. There isn't a comprehensive analysis system of the sustainability of a country. The paper offers an effective method PCA to analyze countries' sustainability.
Collect indicators from different aspects and their corresponding data. And programming based on PCA can help us get the principal component scores of countries' sustainability. The zero interface separates sustainable countries and unsustainable ones. What's more, it is necessary to improve the evaluation theory for sustainable development.
The index set
Life expectancy at birth Food production index Improved water source Unemployment (of total labor) GDP per capita Poverty headcount ratio Electric power consumption (kwh per capita)
International Symposium on Social Science (ISSS 2015) CO2 emissions (metric tons per capita) Forest area (% of land area) I choose nine indicators [1] above to discuss the sustainability of different countries for the reason that they can represent a countries' economy, society, environment and resources, which almost include all aspects that can reflect the sustainability of a country.
Principal Component Analysis
We use principal component analysis [3] to get countries sustainability. The steps of principal component analysis are as follows: (1) 
The equation of x is as follows:
As standardized index vector. As the cumulative contribution of 1 2 3 , , y y y .The results are as follows: Define Z as composite scores:
Comparing the composite scores based on the three principal components, we can get the final scores. We gain the sustainability of 8 countries using this model. The principal scores of the eight countries are as follows: Fig. 1 Principal component score Zero interface distinguishes sustainable countries and unsustainable ones. We can further get their rankings by comparing the principal scores. The rankings are as follows: Table 2 Rank  Rank  Country  1  Luxembourg  2  Canada  3  Australia  4  Switzerland  5  Malawi  6  Uganda  7  Burundi  8 Ethiopia
Summary
The paper constructs a quantitative and comprehensive system to get the sustainability of countries, which will play an important role in modern society. The zero interface distinguishes between sustainable countries and unsustainable ones. A new model is proposed based on the exploration of indicator selection, weight determination and quantitative method. The new method is necessary to improve the evaluation theory for sustainable development. And a country which is not sustainable can be informed timely by using the method.
